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Via Federal Express

United States Environmental Protection Agency - East
Attn: TSCA Section 8(e)

Room 6428

1201 Constitution Avenue, NW

Washington, DC 20004

9h:11kY G- 330110

Subject: Notice in Accordance with Section 8(e): Report Results of Acute Toxicity Tests with
Magnasol 4620 G

Dear Section 8(e) Coordinator:

BASF Corporation is submitting report results of Acute Toxicity Tests with Magnasol 4620 G,
(IUPAC Name: Dialuminium chloride pentahydroxide and 1,2-Ethanediamine, polymer with
(chloromethyl)oxirane and N-methylmethanamine), (Mixture of CAS No. 12042-91-0 and
42751-79-1 in water) conducted by Bay Harbor Laboratories.

BASF Corporation understands that reporting of the results from this study under TSCA 8(e) is in
accordance with EPA's policy. However, the study was not conducted with the knowledge or
guidance of BASF, and technical issues may have contributed to the apparent toxicity. BASF does
not feel that these results accurately depict the toxicity of the substance in the environment.

If you have any questions, please contact the undersigned at (973) 245-6693.

Sincerely,

QM%M

Janet Cerra
Product Regulatory Center of Expertise
North America

g 8 120000040

1252nd Letter.doc

TAINS NO CBI

BASF Corporation

100 Campus Drive
Florham Park, NJ 07932
Tel: (800) 526-1072
www basf com/usa
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mme.:c_com RE: Ceriodaphnia dubia and.Pimephales promelas Acute-LCs and
. Chronic-NOEC, LOEC and IC;s Deterninations for CMS Land
Company s Product. Magnisol 4620 G
Traverse City , -
Ogerations .
739 Hastings St. Dear Mr. Howard:
Traverse City
Ml 49686

231 941-2230
231 941-2240 !ax

columhus
Operations
1295 King Ave.
Columbus

- OH 43212

614 487-1040

. 614 4871920 fax _

Great Lakes Environmental Center (GLEC), Inc. has completed our LCso (median lethal)
determination from the results of a 48-hour Ceriodaphnia dubia and a 96-hour
Pimephales promelas (fathead minhow) static acute toxicity test and the NOEC (No-

" Observed- Effect-Concentration), LOEC (Lowest-Observed-Effect-Concentration), and

IC»s (25% Inhibition Concentration) deterrhinations from the C. dubid and fathead

minnow short-term chronic toxicity tests performed with CMS, Land Company $ product
Magmsol 4620 G (GLC Number: 9063)

CMS Land Company supplied the Magnisol 4620 G product for the toxicity evaluanons

 An initial toxicity range-finding test was conducted to determine the test concentrations

to be used for. the 48-hour C. .dubia and 96-hour fathead minnow definitive acute toxicity
tests. Based on the results of the toxicity range-finding tests, GLEC-initiated the

" définitive acute toxicity tests with C. dubig and fathead minnows with a 0.6 serial

dilution factor at the six test concentrations listed.in Table 1. In turn, the definitive short-
term chronic toxicity tests were initiated based on the results of the definitive acute
toxicity tests, with a dilution factor of 0.5 at the test concentrations listed in Table 1. All
test concentrations reported are gravimetric test concentrations (they were preparcd by

diluting a known weight (grams) of the test material rather than quantlﬂed using
analytlcal methods)
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Table 1. "Ijoxicity Range-finding and Definitive Acute and Short-Term Chronic Toxicity Test_
Concentrations for CMS Land Company Sample Study Prodact: Magnisol 4620G

: " N . Definitive Short-Term
Product | . Toxicity Range- . Definitive Acute Chronic Toxicity Test
Organism Finding Nominal Toxicity Test . o
: o . , Nominal Concentrations
Concentrations (mg/L) | Nominal Concentrations
GLC# L : (mg/L) (mg/L)
Magnisol . | C. dubia |-1, 10, 100, 1,000, and | 0.05, 0.08, 0.13, 0.22, 0.03, 0.06, 0.13, 0.25,
4620G 110,000 1 0.36, and 0.60 0.50, and 1.00
' Fathead 1, 10, 100, 1,000, and | 0.80, 1.30, 2.20, 3.60, . | 0.31,0.63, 1.25, 2.50,
GLC# 9063 ‘| Minnow | 10,000 ' 6.00, and 10.0 5.00,and 10.0
* Material an& Methods

These tests were conducted followmg the procedures outlined by EPA- 821-R-02 012 Methods
Jor Measuring the Acute Toxicity of Effluents and Receiving Waters to Freshwater Organisms,
Fifth Edition (methods 2000.0 and 2002.0), EPA-821-R-02-013, Short-term Methods for
Estimating the Chronic Toxicity of Effluents and Receiving Waters to Freshwater Organisms,
Fourth Edition (methods 1000.0 and 1002.0), and Great Lakes Envzronmental Center, Inc.
Standard Operating Procedures. , .

1)

Test Organisms

¢+

C. dubia and fathead minnows of the required age were-obtained from GLEC's in house cultures
and used for test initiation. The age of the C. dubia used for the definitive acute toxicity test was
less than 24 hours, and the age of C. dubia used for the definitive chronic toxicity test was also -
less than 24 hours ald, with each test organism within an 8 hour range window. The fathead
minnows for the definitive acute toxicity test were between 24 hours and 14 days old, with-each
.test organism within a 24 hour age range. The fathead minnows useéd to initiate the definitive
chronic toxicity test were less than 24 hours old at test initiation.’

Dilution water

" The dilution water used for both the C. dubia and fathead minnow .definitive acute and the -
fathead minnow short-term chronic toxicity tests was reconstituted moderately hard water with a
total hardness of 80-100 mg/L as CaCO; and an alkalinity of 60.to 76 mg/L as CaCO;_ Dilute
mineral water (DMW; also moderately hard water) was used as dilution water for the short term
chronic C. dubia tox101ty test. '
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Shmple Prepération Proceci‘ures for Toxicity Tests

The test concentrations for the definitive acute toxicity and the definitive short-term chronic
 toxicity tests were made from a single stock solution. The stock solutions used for the C. dubia
- and fathead minnow toxicity tests were prepared by diluting a known weight (grams) of test
product to a known volume with dilution water (moderately hard dilution water or DMW). The
stock solutions wete prepared in volumetric flasks and allowed to mix on a stir plate for 30
minutes. All toxicity test concentrations were made from the stock solution using appropriate
graduated cylmders and calibrated analytical prpets

4

Test Concentrations

- The Magnisol 4620 G stock solution concéntration for the C. dubia and fathead minnow
definitive acute toxicity tests were; 1.0 mg/L and 10.0 mg/L, respectively. ‘The stock solution for

- the definitive short-term chronic toxicity tests were made daily; 1.0 mg/L for the C. dubia and
10.0 mg/L for the fathead minnow. Both the C. dubia and fathead minnow definitive acute
toxicity tests were conducted with six test concentrations using a dilution factor of 0.6 and a
dilution water control. The definitive short-term chronic toxicity test for C. dubia was conducted
with six test concentrations and the fathead minnow toxicity test was conducted with five, both-
short-term chronic toxicity tests used a 0.5 dilution factor These test concentratlons are
summarlzed in Table 1. » S . -

-
]

Toxicity Test Monitoring

For the definitive acute C. dubja and fathead minnow toxicity tests, temperature, dissolved
oxygen, and pH were monitored prior to test initiation, at 24 hours, and at test termination in

each test concentration and control. Conductivity was measured at the-initiation and termination ..

. of both tests in all test concentrations. C. dubia and fathead minnow survival was recorded dé.ily.

..For the deﬁnmve short-term chronic C. dubia and fathead minnow toxicity tests, temperature
dlssolved oxygen, and pH were measured in the pre- and post—renewal solutions of all test
concentrations and controls, Conduttivity was measured daily in each of the new (pre- renewal)

- solutions for all test concentratlons and controls.

C..dubia survival and neonate production was recorded daily for the chronic toxicity test. C.

dubia tests were terminated when 60 percent or more of the surviving female C. dubia controls

had produced three broods and averaged at least 15 neohates per female.

Fathead minnow survwal was recorded daily and growth was measured as average dry wexght at

test termination. '

“
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Data Analysis . -

—
]

The effects measured during the C. dubia 48-hour and fathead minnow 96-hour definitive acute
toxicity tests included survival over the exposure period. The statistical analysis performed
followed the methods outlined in the EPA-821-R-02-012, Methods for Measuring the Acute
Toxicity of Effluents and Receivin'g Waters to Freshwater Organisms, Fifth Edition. The LCsp
values were calculated using Trimmed Spearian-Karber method (Montana State Umversuy,
1978) and Probit (EPA Probit version 1 5). ‘

The statistical analysis of the deﬁnitive short-term chronic C. dubia survival and reproduction,
and the fathead minnow survival and growth toxicity tests were performed using the program
TOXCALC, (version 5.0.32) and followed the guidelines outlined in Short-term Methods for
Estimating the Chronic Toxicity of Effluents-and Receiving Waters to Freshwater Organisms,
Fourth Edition. All survival, reproduction, and growth endpomts were used to calculate NOEC,
LOEC, and ICys estimates. .

For the chronic toxicity tests, all percent survival data were transformed using an arc sine-square
root transformation. C. dubia reproduction and fathead minnow growth data were not arc sine-
square root transformed prior to analysis. All transformed and untransformed data were tested
for normality and homogeneity of variances using the Shapiro-Wilks Test or Kolmogorov D Test
and Bartlett’s test, respectively. "An analysis of variance (ANOVA) was-conducted with each
data set using the most appropriate parametric (¢.g., Dunnet’s or Bonferroni tests) or

. honparametric (e.g., Steel’s Many-One Rank or Wilcoxon with Bonferroni’s) statistical model

If the data failed to meet the assumptions of normality or homogeneity, then a nonparametric tést
was used to analyze the data. In additien, the reproduction and growth data were analyzed using
linear interpolation, a point estimate. endpoint, to calculate an IC;5 value.

Results

Definitive Acute Toxicity

The 48-hour definitive acute toxicity test LCso estimate for C. dubiq -exposed to Magniso] 4620 G
was.0.32 mg/L. A summary of the test conditions for the C. dubia toxicity test are included in
Table 2. The 48-hour C. dubia LCs, estimate ‘and toxicity test results are summarized in Table 3.

" The 96-hour definitive acute toxmty range-finding LCso estimate for fathead minnows exposed

.to Magnisol 4620 G was 2,87 mg/L. A summary of the test conditions for the fathead minnow . * -

. toxicity test are included in Table 4. The 96-hour fathead minnow LCsg estimate and toxicity test '
“results are summarized in Table 5.

~
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_ Definitive Short-Term Chronic

The definitive short-term chronic NOEC and LOEC for C. dubia survival was 0.50 mg/L and 1.0
mg/L of Magnisol 4620 G, respectively. The NOEC and LOEC for C. dubia reproduction were
0.13 and 0:25 mg/L, respectively. In addition, the IC;s estimate for C. dubia reproduction was * -
0.33 mg/L of Magnisol 4620 G. A summary of the test conditions for the C. dubia toxicity test
are included in Table 6. The C. dubia toxicity test results; LCso, NOEC, LOEC and ICys.
estimates for survival and reproduction are summarized in Table 7. .

-

The fathead minnow definitjve short-term chronic NOEC and LOEC for survival were 2.50 mg/L
and 5.00 mg/L of Magnisol 4620 G, respectlvely The NOEC and LOEC for fathead minnow
growth were 2.50 mg/L and 5.00 mg/L, respectively. In addition, the ICys estimate for the -
fathead minnows exposed to Magnisol 4620 G was 3.13 mg/L. A summary of the test conditions
for the fathead minnow toxicity test are included in'Table 8. The fathead minnow toxicity test
results; LCso, NOEC, LOEC and 1C;s estimates for fathead mmnow survwal and growth are
summarlzed in Table 9, . o

Copies of the raw laboratory data are included in: Appendlx A and standard reference toxicant
data are included in Appendix B.

-1f you have any questlons or comments concerning the results of these toxicity tests, please
contact either mé or Dennis McCauley at (231) 941-2230. Thank you for the opportunity to
provide this service to CMS Land Company ‘We look forward to working with you again in the
future., . -

Since}ely,

Mailee W Garton
Laboratory Coordinator

- MWG:mg

Enclosures .




TABLE 2

Toxicity Acute Toxicity Test Conditions
CMS-Bay Harbor

Magnisol 4620 G (GLC Number: 9063)
Ceriodaphnia dubia

Summary of Toxicity Test Conditions

18.

19.

Test Species and Age:

Test Type and Duration:

Test Dates:

Test Temperature (°C):

Light Quality:

Photoperiod:

Feeding Regime:

Size of Test Vessel:

Volutne and Depth of Test Solutions:

No. of Test Organisms per Test Vessel:

. No. of Test Vessels per Tcst Solution:

Total No. of Test Organisms per Test Solution:

Test Concentrations (mg/L):
Renewal of Test Solutions:

Dilution and Primary Control Water:

Test Material:
Secondary Control Water:
Aecration:

Endpoints Measured:

Ceriodaphnia dubia, <24 hours old
Static, 48 hours

September 19-21, 2011

25+ 1

Ambient Laboratary, 50-100 FC (Foot Candle)
16 h light, 8 h darkness

None

30 mL solo cups

25mL

5

4

20
0.60, 0.36, 0.22, 0.13, 0 08, and 0.05
None

Moderately Hard Synthetic Laboratory
{Mod Hard Reconstituted # 1920)

Magniso! 4620 G (GLC Number: 9063)
Culture Water: BD# 621
None

Mortality (LCso)




TABLE 3
Acute Toxicity Test Results
CMS-Bay Harbor
Magnisol 4620 G (GLC Number: 9063)
LCso Determination

Ceriodaphnia dubia
Results of a _ Ceriodaphnia dubia 48-Hour Static Acute Toxicity Test
(genus)  (species)
Conducted _09/19/11 09/21/11 Using: Magnisol 4620 G (GLC Number: 95063)
(mm/dd/yy) (mm/dd/yy)
Cumulative Percent Mortality LCs, Values (mg/L)
(Cumulative Percent Affected)” (EC
Test Solutions
24-Hr 48-Hr 72-Hr 96-Hr 24-Hr 48-Hr 72-Hr 96-Hr
Primary Control/ >0.60 0.32 NA NA
Dilution Water 0 0 N/A N/A (>0.60) (0.32)
(] @)
0.05 mg/L 0 0 N/A N/A
0) 0) 48-Hour LCsg and ECg= 0.32 mg/L
0.08 g/l 0 0 N/A N/A L.Cso 95% Confidence Limits
()] (0) (ECsg 95% Confidence Limits)
0.13 mg/L. 0 20 N/A N/A 24-Hr 48-Hr 72-Hr 96-Hr
0) (20
LL NR 0.26 NA NA
0.22 mg/L, 0 35 N/A N/A
(0) (35) UL NR 0.42 NA NA
LL (NR) (0.26)
0.36 mg/L 0 50
© | 6o | VA NAu oy (0.42)
LL = Lower Limit
0.60 mg/L 20 80 UL = Upper Limit
20 | @0 | NA | NA | NR=Confidence Intervals are not religble
Method(s) Used to Determine LCsp and ECygy
Confidence Limit Values: Probit

Cumulative pereent affected is the total percentage of test organisms observed dead, immobile, exhibiting loss of

equilibrium or other defined endpoints.




TABLE 4

Acute Toxicity Test Conditions
CMS-Bay Harbor
Magnisol 4620 G (GLC Number: 9063)
Pimephales promelas

Summary of Toxicity Test Conditions

20.

21

Test Species, Age, Length, and Weight'
Test Type and Duration:

Test Dates:

Test Temperature (°C):

Light Quality:

Photoperiod:

Feeding Regime:

Size of Test Vessel:

Volume and Depth of Test Sofutions:

No. of Test Organisms per Test Vessel:

. No. of Test Vessels per Test Solution:

Total No. of Test Organisms per Test Solution:

Test Concentrations (mg/L):
Renewal of Test Solutions:

Dilution and Primary Control Water:

Test Material:
Secondary Control Water:
Aeration:

Endpoints Measured:

Pimephales promelas (fathead minnow), 7 days old
Static
September 15-19, 201§
2541
Ambient Laboratory, 50-100 FC (Foot Candie)
16 h light, 8 h darkness
Artemia nauplii
250 mL beaker
200 mL
10
2
20
10.0, 6.00, 3.60, 2.20, 1.30, and 0.80
None
Moderately Hard Synthetic Laboratory
(Mod Hard Reconstituted # 1919)
Magnisol 4620 G (GLC Number: 9063)
None
None

Mortaiity (LCﬁQ)




TABLE §
Acute Toxicity Test Results
CMS-Bay Harbor
Magnisol 4620 G (GLC Number: 9063)
LCs Determination

Pimepliales promelas
Results of a _ Pimephales promelas 96-Hour Static Acute Toxicity Test
(genus) (species)
Conducted _09/15/11 - 09/19/11 sing: Magnisol 4620 G (GL.C Number: 9063
{mm/dd/yy) (mm/dd/yy)
Cumulative Percent Mortality LCs, Values (mg/L)
{Cumulative Percent Affected)” (EC
Test Solutions )
24-Hr 48-Hr 72-Hr 96-Hr 24-Hr 48-Hr 72-Hr 96-Hr
Primary Control/ 1.67 3.36 3.14 2.87
Dilution Water 0 0 0 ¢ (3.67) (3.36) (2.93) (2.87)

(0 0) ()] @

0.80 mg/L 0 0 5 5
(0) (0) (5) (5) 96-Hour LCg = 2.87 mg/L,
1.30 mg/L. 0 0 0 0 LCsp 95% Confidence Limits
(0) (0) (0) (0) {ECs 95% Coafidence Limits)
2.20 mg/L 0 0 0 5 24-Hr 48-Fr 72-Hr 96-Hr
© (0] © &)
LL 3.13 2.93 2.81 2.63
3.60 mg/L 75 80 85 90
735 (80) (85) (90} UL 431 3.86 3.50 3.14
LL (3.13) (2.93) 2.73 (2.63)
6.00 mg/L 70 90 90 100
(70) 90) (100) (100) | UL (4.31) (3.86) (3.14) (3.14)
95 100 100 100 LL = Lower Limit
10.0 mg/L (95) (100) (100) (100) | UL =Upper Limit

NR = Confidence Intervals arc not rcliable

Method(s) Used to Determine LCsq and ECsq
Confidence Limit Values; Trimmed Spearman
Karber and Probit

*  Cumulative percent affected is the total percentage of test organisms observed dead, immobile, exhibiting Joss of
equilibrium or other defined endpoints.




TABLE 6

Chronic Toxicity Test Conditions
CMS-Bay Harbor
Magnisol 4620 G (GLC Number: 9063)
Ceriodaphnia dubia

Summary of Toxicity Test Conditions

Test Species and Age:
Test Type and Duration:
Test Dates:

Test Temperature (°C);
Light Quality:
Photoperiod:

Feeding Regime:

Size of Test Vessel:

Volume Test Solutions:

. No. of Test Organisms per Test Vessel:
. No. of Test Vessels per Test Solution:
Total No. of Test Organisms per Test Solution:

. Test Concentrations (mg/L):

Renewal of Test Solutions:

Dilution and Primary Control Water:

. Test Material:

Secondary Control Water:
Aeration:

Endpoints Measured:

Ceriodaphnia dubta, < 24 hours old (8 hours)
7-Day Static-Renewal, 8 days

September 22-30, 2011

25+1

Ambient Laboratory, 50-100 FC (Foot Candic)
16 h light, 8 h darkness

Daily: Pseudokirchberiella subcapitata and YTC at
renewal

30 mL beaker

15 mL

1

10

10

1.00, 0.50, 0.25, 0.13, 0.06, and 0.03
Daily

Moderately Hard Synthetic Laboratory
(Dilute Mineral Water: DMW # 1868-1870)

Magnisol 4620 G (GLC Number: 9063)
Culture Water: BD # 621
None

Survival NOEC) and Reproduction (NOEC, 1Cys)




TABLE 7

Chronic Toxicity Test Results

CMS-Bay Harbor
Magnisol 4620 G (GLC Number: 9063)

LCs NOEC, LOEC for Survival and IC;s, NOEC, LOEC for Reproduction

Ceriodaphnia dubia

Results of a _Ceriodaphnia dubia

7-Day Static Renewal Chronic Toxicity Test

(genus)  (species)
Conducted _09/22/11 - 09/30/11 Using: Magnisol 4620 G (GLC Number: 9063)
(mm/dd/yy) (mm/dd/yy)
Test Concentrations Primary Control/ | 0.03 mg/L 0.06 mg/L 0.13 mg/L 0.25 mg/L 0.50 mg/L 1.00 mg/L.
Dilution Water
48-hour Survival (%) 100 100 100 100 100 80 60
8-day Mean Survival (%) 100 100 100 100 100 70 60+
8-day Mean 21.4 18.8 18.2 17.5* 17.1* 14.0* 10.4*
Reproduction/Female
48-Hour LCso* >1.0E§/L
8-Day Mean Survival (%) NOEC 0.50 mg/LL
8-Day Mean Survival (%) LOEC 1.00 mg/L
8-Day Mean Reproduction per 0.13 mg/L.
Female - NOEC
8-Day Mean Reproduction per 0.25 mg/L.
Female - LOEC
B-Day Mean Reproduction per 0.33 mg/L
Female - 1Cy

*. Significantly different (p < 0.05) trom the dilution water control

LCsy: Median Lethal Toxicant Concentration
NOEC: No Observed Effect Concentration
LOEC: Lowest Observed Effect Concentration
1Cys: 25% Inhibition Concentration




TABLE 8
Chronic Toxicity Test Conditions
CMS-Bay Harbor
Magnisol 4620 G (GLC Number: 9063)
Pimephales promelas

Summary of Toxicity Test Conditions

16.

7.

Test Species and Age;
Test Type and Duration:
Test Dates:

Test Temperature (°C);
Light Quality:
Photoperiod:

Feeding Regime:

Sizc of Test Vessel:
Volume Test Solutions:

No. of Test Organisms per Test Vessel:

. No. of Test Vesscls per Test Solution:

Total No. of Test Organisms per Test Solution:

Test Concentrations {(mg/L):
Renewal of Test Solutions:

Dilution and Primary Contro! Water:

Test Material:
Secondary Control Water:
Agration;

Endpoints Measured:

Pimephales promelas, <24 hours old

7-Day Static-Renewal

September 20-27, 2011

25+1

Ambient Laboratory, 50-100 FC (Foot Candle)

16 h light, 8 h darkness

Daily: Newly Hatched Artemia nauplii fed beginning of
work day prior to renewal and at the end of work day, after
renewal

500 mL beaker

250 mL

10

4

40

10.0, 5.00, 2.50, 1.25, 0.63, an 0.31

Daily

Moderately Hard Synthetic Laboratory
(Mod Hard Reconstituted # 1920-1922)

Magnisol 4620 G (GLC Number: 9063)
None
None

Survival (NOEC) and Growth (NOEC, 1Cys)




Chronic Toxicity Test Results
CMS-Bay Harbor

TABLEY

Magnisol 4620 G (GLC Number: 9063)
LCs NOEC, LOEC for Survival and 1C,s, NOEC, LOEC for Growth

Pimephales promelas

Results of a __ Pimephales promelas

(genus)

(species)

7-Day Static Renewal Chronic Toxicity Test

Conducted _09/20/11 09/27/11 Using: Magnisol 4620 G (GLC Number: 9063)
(mm/dd/yy) (mm/dd/yy)
Test Concentrations Primary Control/ | 0.31 mg/L 0.63 mg/L 1.25 mg/L 2.50 mg/L. 5.00 mg/L,
Dilution Water

96-hour Survival (%) 86.9 82.5 87.5 100 92.5 2.50
7-day Mean Survival (%) 84.2 80.0 87.5 87.5 90.0 0*
7-day Mean Biomass (g} 0.447 0.460 0.492 0.493 0.478 0.0*
96-Hour Lc_qo* 3.87 mgIL

7-Day Mean Survival (%) NOEC 2.50 mg/L

7-Day Mean Survival (%) LOEC 5.00 mg/L

7-Day Mean Biomass (mg) - NOEC | 2.50 mg/L

7-Day Mean Biomass (mg) - LOEC | 5.00 mg/L

7-Day Mean Biomass (mg)- 1C,s 3.13 mg/L

*: Significantly different (p < 0.05) from the dilution watet control
LCso: Median Lethal Toxicant Concentration
NOEC: No Observed Effect Concentration
LOEC: Lowest Observed Effect Concentration
1C.s: 25% Inhibition Concentration




Appendix A

Raw Data Sheets

Cireat Lakes Environmental Center
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EPA PROBIT ANALYSIS PROGRAM
USED FOR CALCULATING LC/EC VALUES
Version 1.5

bay harbor magnisol cdubia acute sept 19 2011

Proportion
Observed Responding
Number Number Proportion  Adjusted for
Conc. Exposed Resp. Responding Controls
0.0500 20 o] 0.0000 0.0000
0.0800 20 0 0.0000 0.0000
0.1300 20 4 0.2000 0.2000
0.2200 20 7 0.3500 0.3500
0.3600 20 10 6.5000 0.5000
0.6000 20 16 0.8000 0.8000
Chi - Square for Heterxogeneity (calculated) = 2.466
Chi - Square for Heterogeneity
= 9.488

(tabular value at 0.05 level)

bay harbor magnisol cdubia acute sept 19 2011

Estimated LC/EC Values and Confidence Limits

Exposure 95% Confidence Limits
Point Conc. Lower. Upper
LC/EC 1.00 0.053 0.023 0.082

L.C/EC 50.00 0.318 0.255 0.420

———e—— .
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TRIMMED SPEARMAN-KARBER METHOD. MONTANA STATE UNIV

FOR REFERENCE, CITE:
HAMILTON, M.A., R.C. RUSSO, AND R.V. THURSTON, 1977.
TRIMMED SPEARMAN-KARBER METHOD FOR ESTIMATING MEDIAN
LETHAL CONCENTRATIONS IN TOXICITY BIOASSAYS.
ENVIRON. SCI. TECHNOL. 11(7): 714-719;

CORRECTION 12(4) :417 (1978).

DATE: 9/15/201
CHEMICAL: MAGNISOL 46209

TEST NUMBER:
SPECIES: FHM

RAW DATA:

CONCENTRATION (MG/1 ) .80 1.30 2.20 3.60 6.00
NUMBER EXPOSED: 20 20 20 20 20
DURATION (HOURS ) LC50 LOWER 95% LIMIT UPPER 95%

TRIM
24 3.67 3.13 4

5.00
72 3.14 2.81 3

1.67
72-ech0 2.93 2.73 3

1.67
96 2.87 2.63 3

2.50

10.00
20
LIMIT
.31
.50
.14
.14

2112

PERCENT



EPA PROBIT ANALYSIS PROGRAM
USED FOR CALCULATING LC/EC VALUES
Version 1.5

bay harbor magnisol fhm 48 hr 1¢50 sept 2011

Proportion
Observed Responding
Number Number Proportion Adjusted for
Conc. Exposed Resp. Responding Controls
0.8000 20 0 0.0000 0.0000
1.3000 20 0 0.0000 6.0000
2.2000 20 0 0.0000 0.0000
3.6000 20 16 0.8000 0.8000
6.0000 20 18 0.35000 0.9000
10.0000 20 20 1.0000 1.0000
Chi - Square for Heterogeneity (calculated) = 9.146
Chi - Square for Heterogeneity
{tabular value at 0.05 level) = 9.488

bay harbor magnisol fhm 48 hr 1c&0 sept 2011

Estimated LC/EC Values and Confidence Limits

Exposure 95% Confidence Limits
Point Conc. Lower Upper
LC/EC 1.00 1.651 1.037 2.066

LC/EC $0.00 3.358 2.927 3.858
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Ceriodaphnia Survival and Reproduction Test-7 Day Survival

Start Date:  9/22/2011 Test ID: 2112maged Sample ID: magnisol
End Date: 9/30/2011 Lab ID: -GREAT LAKES ENVIRONM Sample Type: product
Sample Date: Protocol: EPAFWO02-EPA/B21/R-02-01 Test Species: CD-Ceriodaphnia dubia
Comments:  Bay Harbor-CMS 2112-00; Septmeber 2011 Magniso! 4620G
Conc-mg/L 1 2 3 4 S 6 7 8 9 10

DMW Control 10000 10000 1.0000 1.0000 1.0000 10000 1.0000 1.0000 1.0000 1.0000
0.0313 1.0000 1.0000 1.0000 10000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

0063 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

0.125 1.0000 1.0000 1.0000 1.0000 10000 1.0000 1.0000 1.0000 1.0000 1.0000

025 1.0000 0.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

0.5 1.0000 00000 0©.0000 1.0000 1.0000 0.0000 1.0000 1.0000 1.0000 1.0000

1 1.0000 1.0000 0.0000 1.0000 0.0000 1.0000 0.0000 1.0000 0.0000 1.0000

Not Fisher's 1-Tailed

Conc-mg/L  Mean N-Mean Resp Resp Totat N Exact P Critical
DMW Control  1.0000 1.0000 0 10 10 10

0.0313 1.0000 1.0000 0 10 10 10 1.0000 0.0500

0.063 1.0000 1.0000 ¢ 10 10 10 1.0000 0.0500

0.125 1.0000 1.0000 ¢ 10 10 10 1.0000 0.0500

0.25 0.9000 0.9000 1 9 10 10 0.5000 0.0500

0.5 0.7000 0.7000 3 7 10 10 0.1053 0.0500

*1 0.6000 0.6000 4 € 10 10 0.0433 0.0500

Hypothesis Test (1-tail, 0.05) _ NOEC _LOEG _ ChV ___ TU

Fisher's Exact Test 0.5 1 0.70711
Treatments vs DMW Control

e 53

Page 1 : ToxCa'c v5.0.32 Reviewed by: nw




Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date:  9/22/2011 Test ID: 2112magced Sample ID: MAGNISOL

End Date: 8/30/2011 Lab ID: -GREAT LAKES ENVIRONM Sample Type PRODUCT
| Sample Date: Protocol: EPAFWO02-EPA/821/R-02-01 Test Species: CD-Ceriodaphnia dubia
| Comments:  Bay Harbor-CMS 2112-00; Septmeber 2011 Magnisol 4620G
| Conc-mgilL 1 2 3 4 $ 6 7 8 g 10

DMW Control  15.000 18.000 21.000 20.000 30.000 27.000 18.000 19.000 23.000 23.000
0.0313 22,000 15.000 23.000 19.000 21.000 22.000 15.000 15000 22000 14000

0.063 24.000 15.000 20.000 15.000 20.000 25.000 17.000 11.000 147.000 18.000

0.1256 18.000 0.000 19.000 21.000 21.000 24.000 16.000 21.000 15.000 20.000

025 16.000 17.000 16.000 19.000 17.000 21.000 17.000 13.000 15.000 20.000

05 19.000 0000 9.000 14000 22000 0000 16.000 21.000 20.000 19.000

1 19.000 19.000 0.000 20.000 0.000 19.000 0.000 15000 0.000 12.000

Transform: Untransformed Rank 1-Tailed Isotonic
Cone-mg/lL.  Mean N-Mean Mean Min Max CV% N Sum___ Critical Mean  N-Mean
DMW Control  21.400 1.0000 21.400 15.000 30.000 21.037 10 21,400 1.0000
0.0313 18.800 0.8785 18.800 14.000 23.000 19.380 10 90.50 74.00 + 18800 0.8785
0.063 18.200 0.8505 18.200 11.000 25.000 23282 10 8500 74.00 18.200 0.8505
0125 17500 0.8178 17.500 0.000 24000 38.214 10 91.00 74.00 17.500 0.8178
*0.25 17.100 0.7991 17.100 13.000 21.000 13.807 10 7400 74.00 17.100 0.7991
0.5 14000 06542 14.000 0.000 22000 59.285 10 79.00 74.00 14.000 0.6542
*1 10.400 04860 10400 0.000 20000 88862 10 70.50 74.00 10.400 0.4860
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal distribution (p > 0.05) 0.74472 0.895 -0.8013 0.70828
Bartlett's Test indicates unequal variances (p = 1.41E-03) 21.639 16.8119
Hypothesis Test {1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 0.125 025 0.17678

Treatments vs DMW Control

Linear Interpolation (200 Resamples)

Point mg/L SD 95% CL Skew
ICO5* 0.0129 0.0388 0.0089 0.1631 28397
IC10* 0.0258 0.0721 00138 02630 25223
IC15 0.0639 0.1093 0.0208 0.3939 1.6066
1C20 0.2438 0.1520 0.0277 05731 0.8232
IC25 0.3347

iIC40 0.6611

IC50 0.9583

* indicates IC estimate less than the lowest concentration

Page 1 ToxCalc v5.0.32 Reviewed by;___ _




Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date:  9/22/2011 Test ID: 2112magcd Sample ID: MAGNISOL
End Date: 9/30/2011 Lab ID: -GREAT LAKES ENVIRONM Sample Type. PRCODUCT
Sample Date: Protocol: EPAFW02-EPA/821/R-02-01 Test Species: CD-Ceriodaphnia dubia
Comments:  Bay Harbor-CMS 2112-00; Septmeber 2011 Magnisol 4620G
Conc-mgll 1 2 3 4 5 6 7 8 9 10

DMW Control  15.000 18.000 21.000 20.000 30.000 27.000 18.000 18.000 23.000 23.000
0.0313 22.000 15.000 23.000 19.000 21.000 22.000 15000 15000 22000 14.000
0.063 24.000 15.000 20000 15000 20,000 25.000 17000 11.000 17.000 18.000

0125 18.000 0.000 19.000 21.000 21.000 24.000 16.000 21.000 15.000 20.000

025 16.000 17.000 16.000 19.000 17.000 21000 17.000 13.000 15.000 20.000

a5 19000 0.000 9.000 14.000 22.000 0.000 16.000 21.000 20.000 19.000

1 19.000 19.000 0.000 20.000 0.000 19000 0.000 15.000 0.000 12.000

Transform: Untransformed 1-Tailed
Conc-mg/L  Mean N-Mean Mean Min Max CV% N t-Stat _ Critical MSD

DMW Control  21.400 1.0000 21.400 15000 30.000 21.037 10

0.0313 18800 0.8785 18.800 14.000 23.000 19380 10 0.¢61 2.347  6.353
0.083 18.200 0.8505 18.200 11.000 25.000 23.282 10 1.182 2.347 6.353
0.125 17.500 0.8178 17.500 0.000 24.000 38214 10 1441 2347 6.353
025 17.100 0.7991 17100 13.000 21.000 13.907 10 1.589 2.347 6.353
*05 14000 0.6542 14.000 0.000 22000 59.285 10 2734 2347 6.353
*1 10.400 0.4860 10400 0.000 20.000 88962 10 4064 2347 6.353
Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal distribution (p > 0.05) 0.74472 0.895 -0.8013 0.70828
Bartlett's Test indicates unequal variances (p = 1.41E-03) 21.639 16.8119
Hypothesis Test (1-tail, 0.05) NOEC LOEC  ChV TU MSDu MSDp MSB MSE  F-Prob df
Bunnett's Test 0.25 05 0.35355 6.35252 0.29685 127.49 36.6254 0.00481 6,63

Treatments vs DMW Control

Page 1 * ToxCalc v5.0.32 Reviewed by:
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GLEC

Grasat Lakes Envibonmential Ceiter

CHRONIC TiQXICIT Y TEST -W FIGHT DATA

b 1

TEST MATERIAL: By Hus ke weiGHT DATE: 9{29 i TYPE/MODEL OF DRYING OVEN: _Blue M
TEEINTCS AL TR DR BUATON oS, a0 T srecize - i
Treatment | Rep.. A B A-B C A-B/C
Level Weight of Weight of Total Dry Number of | Average Dry { Biomass
Pan and Fry | Oven-Dried | Fry Weight | Fry Weight | Fry Weight weight
(8 Pans (g) (g (mg) (mg) _
' [0.81550 |080AH0 (0.004 1 | B [0.52000|0.416:00
convE) | 2 10.81589[0.81041(0.00245| (, 'F|0.57500|) 2833
3 10.81240 |0.80708 [0.0053Z. | |D 0.53200 ().53200
4 10.810500.81194]0.00456 | 9 0.500Lk 7 045600
1 1081850(0.81299(0.00551| 10 0.55100 [0.55100
Ae3% | 1 10.81045]0.80598|0.00447] T 0.62257 044700
p3im| 3 10.81299 |0.810420.00357] b 0.59500 |0 257700
‘ 10.87458/0.81974/0.00484| 9 0.531778 048400
1 10-813%31 |0.8084510.0046kL| 9 0.54000 |0 48,00
Bazsswey-| 2 (0.81130/0.80592(0.005%7 q 0.5900L7 053700
pL3m | 2 10.81453|0.809840.00444 8 0.5b125 1044900
' 10821200 0.8163210.00494] 9 |0.54889(0.49400
' 020429 10.79901 |0.00528] 4+ [0.5806l]10.52800
caessy | 2 |0.B1250|0.80081 |p.00549| |0 0.54900 10-54400
125myiL ) 3 10.81871010.8155910.005] A 0.567191051j0
| *lo.80908 0.60584;;0.00% 035000 @%
1 10.8098(5|0.90458|0.005281 | 0.52900 10.52800
Deev-| 2 10.81400 [0.80979(0.004271 10 0. 447100 044700
25m0L| 3 10.8129] |0.80850 |0.00451| 9 0.50111 1045100
4 10.809%710.9049] 10.00446] T 0. 65114 0.946,00
L N100%l mortiliby 0
Eaorry | 2| | | 0
5omgle| 3 |/ 0
4 \j/ O




Larval Fish Growth and Survival Test-96 Hr Survival

Start Date:
End Date;
Sample Date:
Comments:

9/20/2011
9/2712011

Test ID: 2112maghh
-GREAT LAKES ENVIRONM Sample Type:
Protocol: EPAFW02-EPA/821/R-02-01 Test Species:
Bay Harbor-CMS 2112-00; Septmeber 2011 Magnisol

Lab ID:

Sample ID:

MAGNISOL
PRODUCT

PP-Pimephales promelas

Conc-mgi/L

1

2

3

4

MH Control
0.31

063

1.25

2.5

5

0.8000
1.0000
0.9000
1.0000
1.0000
0.1000

0.7778
0.7000
0.9000
1.0000
1.0000
0.0000

1.00C0
0.7000
0.8000
1.0000
0.9000
0.0000

0.e000
0.9000
0.98000
1.0000
0.8000
0.0000

Conc-mgjL

Mean

N-Mean

Transform

: Arcsin Square Root

Mean

Min

Max CV%

Number

Total

Resp Number

MH Control
0.31

0.63

1.25

2.5

5

0.8694
0.8250
0.8750
1.0000
0.9250
0.0250

1.0000
0.9489
1.0064
1.1502
1.0639
0.0288

1.2120
1.1608
1.2136
1.4098
1.2951
0.1995

1.0799
0.9912
1.1071
1.4033
1.1071
0.1588

1.4120 12587
1.4120 17.825
1.2490  5.846
1.4120 0.307
1.4120 11.347
03218 40840

FN NN

OWOaOm~JdMm

39
40
40
3¢
40
40

Auxiliary Tests

Statistic

Critical

Skew

Kurt

Shapiro-Wilk's Test indicates normal distribution (p > 0.05)
Bartlett's Test indicates unequal variances (p = 1.57E-03)

0.969
19.4716

0.916
16.0863

0.26895

-0.1701

Trim Level

EC50

95% CL

Trimmed Spearman-Karber

0.0%
5.0%
10.0%
20.0%
Auto-2.8%

3.6707
3.5707
3.5707
3.5707

3.5033
3.5033
3.5033
3.5033

3.6395
3.6395
3.6395
3.6395

R ¥ 4
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Larval Fish Growth and Survival Test-7 Day Survival

Start Date:  9/20/2011 TestID: 2112magfth Sample ID:
End Dale: 9/27/2011 LabiD: -GREAT LAKES ENVIRONM Sample Type:
Sample Date: Protocol; EPAFWO02-EPA/821/R-02-01 Test Species:

Comments;  Bay Harbor-CMS 2112-00; Septmeber 2011 Magnisol

magnisol
product
PP-Pimephales promelas

Conc-mg/lL 1 2 3 4

MH Control 0.8000 0.6667 1.0000 0.9000
0.31 1.0000 0.7000 0.6000 0.9000

063 0.9000 08000 0.8000 0.9000

1.256 1.0000 1.0000 0.89000 0.6000

25 1.0000 1.0000 0.8000 0.7000

5 00000 0.0000 0.0000 0.0000

Transform: Arcsin Square Root 1-Tailed
Conc-mg/L _ Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
MH Control  0.8417 1.0000 1.1809 0.9553 1.4120 16.536 4
0.31 0.8000 09505 1.1346 0.8861 14120 21.129 4 0.327 2360 0.3343
063 08750 1.0396 1.2136 1.1071 1.2430 5846 4 -0.231 2,360 0.3343
1.26 0.8750 1.0396 1.2376 0.8861 1.4120 19.87¢9 4 -0.401 2.360 0.3343
25 09000 10693 1.2661 09912 14120 15696 4 -0.601 2.360 0.3343
5 0.0000 0.0000 0.1588 0.1588 0.1588 0.000 4
Auxiliary Tests Statistic Critical Skew  Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.05) 0.95678 0.905 -0.455 -0.6941
Bartlett's Test indicates equal variances {p = 0.46) 3.63464 13.2767
Hypothesis Test (1-tail, 0.05) NOEC LOEC chv TU MSDu MSDp WMSB MSE F-Prcb df
Dunnett's Test 25 5 3.563553 0.29448 0.34421 0.0104 0.04013 089958 4,15

Treatments vs MH Control

W,
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Larval Fish Growth and Survival Test-7 Day Biomass

Start Date:  9/20/2011 Test ID: 2112magfh Sample ID: MAGNISOL
End Date: 9/27/2011 Lab I1D: -GREAT LAKES ENVIRONM Sample Type: PRODUCT
Sample Date: Protocol: EPAFWO02-EPA/821/R-02-01 Test Species: PP-Pimephales promelas
Comments:  Bay Harbor-CMS 2112-00; Septmeber 2011 Magnisol
Conc-mgiL 1 2 3 4

MH Control 0.4160 0.3833 0.5320 0.4560
031 0.5510 0.4470 0.3570 0.4840

0.63 04860 0.5370 0.4490 0.4940

125 0.5867 05490 05110 0.3240

25 05280 0.4870 04510 0.4460

5 0.0000 0.0000 0.0000 0.0000

Transform: Untransformed 1-Tailed Isotonic
Conc-mg/L  Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
MH Control  0.4468 1.0000 0.4468 0.3833 0.5320 14.342 4 0.4737 1.0000
0.31 04597 1.0289 04597 0.3570 0.5510 17.597 4 -0.249 2360 0.1226 04737 1.0000
063 04815 1.1000 0.4915 0.4490 0.5370 7.348 4 -0.860 2360 0.1226 0.4737 1.0000
1.25 04927 1.1026 04927 03240 05867 23.669 4 -0.882 2360 0.1226 04737 1.0000
25 04780 1.0698 04780 04460 05280 7.952 4 -0.600 23680 0.1226 04737 1.0000
5 0.0000 0.0000 0.0000 0.0000 0.0000 0.000 4 0.0000 0.0000
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.05) 0.95073 0.905 -0.7715 1.08748
Bartlett's Test indicates equal variances (p = 0.29) 5.02129 13.2767
Hypothesis Test {1-tail, (.05) NQEC LOEC chV TU MSDu MSDp MSB MSE  F-Prob df
Dunnett's Test 2.5 5 353553 0.12263 0.27443 0.00161 0.0054 0.87441 4,15

Treatments vs MH Control

Linear Interpolation (200 Resamples)

Point mg/L SD 95% CL{Exp) Skew

IC05 2.6250 0.5927 0.0000 2.6250 -2.1025
1C10 27500 02973 03136 27500 -4.8193
IC15 2.8750 0.1406 2.3894 28750 -B.2404
1C20 30000 0.0777 2.5430 3.0000 -1.5385
IC25 3.1250 0.0728 26965 3.1250 -1.5385
1C40 3.5000 0.0583 3.1572 3.5000 -1.5385
IC50 3.7500 0.0486 3.4643 3.7500 -1.5385
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Appendix B

Reference Toxicant Data

Great Lakes Environmentat Center
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From: (973) 245-6693 Origin ID: LKKA MEX ihtl\ll)\l Dtat::OOEgECH
Janet Cerr: e | ActiWgt 1.
BASF Bugress | CAD: 4487533ANET3210
100 Campus Drive

Delivery Address Bar Code

Florham Park, NJ 07932

J11201 108050225
SHIP TO: (202) 564-8930 BILL SENDER o
Attn: TSCA Section 8(e) kPR
USEPA East ES;#
Room 6428
1201 Constitution Avenue, NW
Washington, DC 20004

MON - 05 DEC A1
STANDARD OVERNIGHT
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After printing this label:

1. Use the 'Print button on this page to print your label to your laser or inkjet printer.

2. Fold the printed page along the horizontal line.

3. Place label in shipping pouch and affix it to your shipment so that the barcode portion of the label can be read and scanned.

Warning: Use only the printed original label for shipping Using a photocopy of this label for shipping purposes is fraudulent and could
result in additional billing charges, along with the cancellation of your FedEx account number.

Use of this system constitutes your agreement to the service conditions in the current FedEx Service Guide, available on fedex.com.FedEx will not be
responsible for any claim in excess of $100 per package, whether the result of loss, damage, delay, non-delivery,misdelivery,or misinformation, unless
you declare a higher value, pay an additional charge, document your actual loss and file a timely claim.Limitations found in the current FedEx Service
Guide apply. Your right to recover from FedEx for any loss, including intrinsic valueof the package, loss of sales, income interest, profit, attorney's fees,
costs, and other forms of damage whether direct, incidental,consequential, or special is limited to the greater of $100 or the authorized declared value.
Recovery cannot exceed actual documented loss.Maximum for items of extraordinary value is $500, e.g. jewelry, precious metals, negotiable
instruments and other items listed in our ServiceGuide. Written claims must be filed within strict time limits, see current FedEx Service Guide.

https://www.fedex.com/shipping/html/en//PrintIFrame.html 12/1/2011




